intravenous injection, regional administration via blood or lymph supply, or directly to an 
affected site. Also contemplated are transdermal routes, such as, via a patch. 

Determining the effectiveness of a compound in vivo may involve a variety of 
different criteria. Also, measuring toxicity and dose response can be performed in 
animals in a more meaningful fashion than in in vitro or in cyto assays. 

III. Chromatographic Separation Procedures 

Any of a wide variety of chromatographic procedures may be employed according 
to the present invention. For example, thin layer chromatography (TLC), gas 
chromatography, high performance liquid chromatography (HPLC), paper 
chromatography, affinity chromatography or supercritical flow chromatography may be 
used to effect separation of various chemical species. 

Partition chromatography is based on the theory that if two phases are in contact 
with one another, and if one or both phases constitute a solute, the solute will distribute 
itself between the two phases. Usually, partition chromatography employs a column, 
which is filled with a sorbent and a solvent. The solution containing the solute is layered 
on top of the column. The solvent is then passed through the column, continuously, 
which permits movement of the solute through the column material. The solute can then 
be collected based on its movement rate. The two most common types of partition 
chromatograph are paper chromatography and thin-layer chromatography (TLC); together 
these are called adsorption chromatography. In both cases, the matrix contains a bound 
liquid. Other examples of partition chromatography are gas-liquid and gel 
chromatography. 

Paper chromatography is a variant of partition chromatography that is performed 
on cellulose columns in the form of a paper sheet. Cellulose contains a large amount of 
bound water even when extensively dried. Partitioning occurs between the bound water 
and the developing solvent. Frequently, the solvent used is water. Usually, very small 
volumes of the solution mixture to be separated is placed at top of the paper and allowed 
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to dry. Capillar action draws the solvent through the paper, dissolves the sample, and 
moves the components in the direction of flow. Paper chromatograms may be developed 
for either ascending or descending solvent flow. Two dimensional separations are 
permitted by changing the axis of migration 90° after the first run. 

5 Thin layer chromatography (TLC) is very commonly used to separate lipids and, 

therefore, is considered a preferred embodiment of the present invention. TLC has the 
advantages of paper chromatography, but allows the use of any substance that can be 
finely divided and formed into a uniform layer. In TLC, the stationary phase is a layer of 
sorbent spread uniformly over the surface of a glass or plastic plate. The plates are 

10 usually made by forming a slurry of sorbent that is poured onto the surface of the gel after 
creating a well by placing tape at a selected height along the perimeter of the plate. After 
the sorbent dries, the tape is removed and the plate is treated just as paper in paper 
chromatography, The sample is applied and the plate is contacted with a solvent. Once 
the solvent has almost reached the end of the plate, the plate is removed and dried. Spots 

15 can then be identified by fluorescence, immunologic identification, counting of 
radioactivity, or by spraying varying reagents onto the surface to produce a color change. 

In gas-liquid chromatography (GLC), the mobile phase is a gas and the stationary 
phase is a liquid adsorbed either to the inner surface of a tube or column or to a solid 
support. The liquid usually is applied as a solid dissolved in a volatile solvent such as 
20 ether. The sample, which may be any sample that can be volatized, is introduced as a 
liquid with an inert gas, such as helium, argon or nitrogen, and then heated. This gaseous 
mixture passes through the tubing. The vaporized compounds continually redistribute 
themselves between the gaseous mobile phase and the liquid stationary phase, according 
to their partition coefficients. 

25 The advantage of GLC is in the separation of small molecules. Sensitivity and 

speed are quite good, with speeds that approach 1000 times that of standard liquid 
chromatography. By using a non-destructive detector, GLC can be used preparatively to 
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purify grams quantities of material. The principal use of GLC has been in the separation 
of alcohols, esters, fatty acids and amines. 

Gel chromatography, or molecular sieve chromatography, is a special type of 
partition chromatography that is based on molecular size. The theory behind gel 
chromatography is that the column, which is prepared with tiny particles of an inert 
substance that contain small pores, separates larger molecules from smaller molecules as 
they pass through or around the pores, depending on their size. As long as the material of 
which the particles are made does not adsorb the molecules, the sole factor determining 
rate of flow is the size. Hence, molecules are eluted from the column in decreasing size, 
so long as the shape is relatively constant. Gel chromatography is unsurpassed for 
separating molecules of different size because separation is independent of all other 
factors such as pH, ionic strength, temperature, etc. There also is virtually no adsorption, 
less zone spreading and the elution volume is related in a simple matter to molecular 
weight. 

The gel material for gel chromatography is a three-dimensional network whose 
structure is usually random. The gels consist of cross-linked polymers that are generally 
inert, do not bind or react with the material being analyzed, and are uncharged. The space 
filled within the gel is filled with liquid and this liquid occupies most of the gel volume. 
Common gels are dextran, agarose and polyacrylamide; they are used for aqueous 
solution. 

High performance liquid chromatography (HPLC) is characterized by a very rapid 
separation with extraordinary resolution of peaks. This is achieved by the use of very fine 
particles and high pressure to maintain and adequate flow rate. Separation can be 
accomplished in a matter of minutes, or a most an hour. Moreover, only a very small 
volume of the sample is needed because the particles are so small and close-packed that 
the void volume is a very small fraction of the bed volume. Also, the concentration of the 
sample need not be very great because the bands are so narrow that there is very little 
dilution of the sample. 
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